Research Programs on Asian Influenza

JUSTIN M. ANDREWS, Sc.D.

EARLY a month before the first group
of cases of Asian strain influenza were
diagnosed in American civilians (high school
conference at Davis, Calif., June 21-30, 1957),
special research on various aspects of this dis-
ease had been started at the National Insti-
tutes of Health of the Public Health Service.
Since then, 6 of its 18 major subdivisions, the
Division of Biologics Standards, the National
Institute of Allergy and Infectious Diseases,
the National Heart Institute, the National In-
stitute of Mental Health, the Clinical Center,
and the National Institute of Neurological Dis-
eases and Blindness, have participated in meet-
ing this investigational exigency.

In late August, a special conference of State
and Territorial health officers was called by
the Surgeon General to review developments
and to coordinate and plan future activities
relative to the epidemic. At this meeting, the
recommendation was made that a group of
outstanding medical scientists representing the
several areas of specialized knowledge asso-
ciated with influenza be appointed to advise
the Surgeon General regarding research
planned to minimize the morbidity and mor-
tality resulting from Asian influenza. This
suggestion was implemented in September.

The following is a brief recapitulation of
influenza research being carried on or sup-
ported by the National Institutes of Health
and of the organization and accomplishments
of the Public Health Service Influenza Re-
search Committee.

Division of Biologics Standards

‘While influenza vaccine is not a new product
and new strains have been added to the vac-
cine in the past, the vaccine situation faced
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by the Division of Biologics Standards and by
the manufacturers in the early summer of 1957
differed from previous ones in the degree of
urgency and in the size of the production goal.

Various isolates of the Asian influenza virus
were supplied to licensed manufacturers of in-
fluenza vaccine by the Division of Biologics
Standards as soon as they were received. The
first of these, A/Jap/305/57, was sent out by
the division on May 12, 1957. One of the im-
mediate problems encountered with the new
strain was the selection of a particular isolate
which could be best adapted to producing sat-
isfactory virus growth in the chick embryo.
In addition to Japan 305, A/Jap/306/57, A/
Jap/307/57, A/Formosa/1/57, and A/Singa-
pore/1/57 were studied by both the division
and the manufacturers for growth potential
and other characteristics. As a result of these
studies, it was decided that no particular iso-
late would be designated for vaccine produc-
tion, but that the manufacturer would use,
from among those distributed by the Division
of Biologics Standards, the Asian strain iso-
late showing the best growth characteristics in
the hands of the individual manufacturer.
The type of potency test used with previous
influenza vaccines had been of the mouse pro-
tection type which requires 4 weeks or longer
to complete.

Initially, it was not possible to use this test
for the Asian strain vaccine since a strain
lethal for mice in sufficient titer had not been
developed. Neither had there been sufficient

Dr. Andrews, director of the National Institute of
Allergy and Infectious Diseases, was requested by
the director of the National Institutes of Health, Pub-
lic Health Service, to act as the focal point for all
of the Institutes’ activities concerning influenza.
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time to develop information as to what consti-
tutes an adequate level of antigenicity as dem-
onstrated by such a test. In these circum-
stances, it was decided that since chicken cell
agglutination (CCA) units per milliliter are
related to antibody response, Asian strain in-
fluenza vaccine would be released on ("C'A val-
ues alone. This necessitated the development
by the division of a CC.\ reference standard,
which was furnished all manufacturers. It
was then necessary for the professional staff
of the division to work closely with the tech-
nical staffs of industry in order to standardize
techniques and obtain uniform results in the
performance of this test.

While vaccine continued to be released dur-
ing the emergency on the basis of CC.\ values
alone, efforts continued on the development of
a mouse-adapted Asian strain and of a stand-
ard reference vaccine. By mid-August such
a strain was developed and was furnished the
manufacturers for trial potency tests in mice.
By mid-November, when the production cycle
of monovalent Asian strain vaccine was near-
ing conclusion and a return to production of
a polyvalent vaccine was near, the division had
developed and given the manufacturers a
standard reference vaccine containing the
Asian strain.  On December 1, 1957, it was,
therefore, possible to require again that po-
tency determination be based upon the same
antigenicity tests in mice as were required for
all influenza vaccines prior to July 1957.

NIAID Projects

Scientists at the National Institute of Al-
lergy and Infectious Diseases have a well-es-
tablished and time-honored record of research
activity on respiratory ailments, including in-
fluenza. Their current interest in the latter
has resulted («) in the development of a hem-
adsorption-tissue culture technique which facil-
itates and expedites the recognition of type A
influenza virus (7), and (b) in the demonstra-
tion, by means of live-virus challenge experi-
ence in human volunteers, that the Asian influ-
enza vaccines available in July 1957 conferred
definite but not complete protection against
infection and reduced the severity of in-
fection (2).
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For several years, studies of the characteri-
zation and epidemiology of viral agents have
been conducted in three local orphanages or
homes for children. In these institutions new
respiratory and enteric disease agents are be-
ing introduced by newcomers and transmitted
continually within the closed populations.
Periodically, inmates are systematically sam-
pled for pathogenic microbiota on arrival and
during and after clinical episodes. Thus, it
has been possible to follow with considerable
precision the entrance, spread, and departure
of specific microagents of disease. It was as-
sumed in advance that these institutions would
be invaded by Asian strains of influenza.
Plans were made and are now being imple-
mented for determining the epidemiological
patterns of influenza outbreaks and the rela-
tion and significance to influenza of complicat-
ing disease agents under conditions of differ-
ent levels of vaccination. The etiology of all
severe and fatal cases will be studied inten-
sively with particular reference to antibiotic-
resistant bacteria.

Cases of unusual interest will be admitted
to the Clinical Center for more sophisticated
clinical investigations and determinations than
are possible elsewhere.

Limited studies on pregnant women and in-
fants are also under way at hospitals in the
metropolitan Washington area. Hemaggluti-
nation antibody responses and local and sys-
tematic reactions to 1.0 ml. subcutaneous injec-
tions of 200 CC.A units Asian strain vaccine
are being evaluated in 51 women vaccinated
during the 36th week of pregnancy. Their in-
fants will be examined at delivery for hemag-
glutination inhibition antibodies. Some 30
newborn babies have been vaccinated with 0.1
ml. of 200 CCA units Asian strain vaccine, half
ot them subcutaneously and the rest intraderm-
ally. They, too, are being followed in order
to detect antibody responses and reactions.

The National Advisory Allergy and Infec-
tious Diseases Council at its meeting on June
27-28, 1957, exhibited lively interest and con-
cern in the impending epidemic. The council
unanimously affirmed a resolution proposed by
its Ad Hoc Committee on Influenza emphasiz-
ing the moral obligation of the council to make
available the means for studying the diagnostic,
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clinical, epidemiological, therapeutic, and pro-
phylactic aspects of the prospective epidemic.
The council recommended to the Surgeon Gen-
eral that the national supply of reagents needed
for the diagnosis of influenzal and complicating
disease agents be augmented, and that addi-
tional support be sought for extending research
grants and increasing the intramural influenza
investigations of the institute. It further pro-
posed that a conference of key research person-
nel be called to assist in planning and designing
influenza studies.

Administrative plans for implementing these
recommendations were approved promptly by
the Surgeon General. Funds for intramural
influenza research were made available, and the
sum of $350,000 was reserved for influenza re-
search grants. Laboratories and individuals
with special interest and competence in respira-
tory disease study were encouraged to submit
applications for research on various aspects of
Asian influenza, with special emphasis on
staphylococcal complications, and on evaluative
studies of antibiotic prophylaxis against post-
influenza pneumonia in high-risk patients, as
recommended by the Public Health Service In-
fluenza Research Committee. Some 40 requests
for $618,566 were received and reviewed
promptly by the Microbiology Study Section
and the National Advisory Allergy and Infec-
tious Diseases Council. Of these, 13 for $187,-
347 were approved for immediate payment.
Subjects of investigation include serologic diag-
nostic technology, clinical aspects, therapy,
basic viral studies, vaccine effectiveness under
varying conditions of concentration and injec-
tion, complicating agents and conditions, eti-
ology and virulence, epidemiology in commu-
nity and institutional populations, and estab-
lishment in lower animals.

Heart Research Grants

At its meeting on June 20-22, 1957, the Na-
tional Advisory Heart Council, recognizing the
opportunity for studying some of the unsolved
problems presented by the 1918-19 influenza
epidemic concerning sudden, unexplained col-
lapse and death, suggested that cardiovascular
studies relating to influenza be encouraged. On
July 12, 1957, a group of medical specialists
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was convened to discuss and advise regarding
specific areas of research which should be sup-
ported. As the result of recommendations of
this group, the council subsequently reserved
$250,000 for special research grants for cardio-
vascular-renal studies of influenza and ap-
proved the establishment of a four-member Ad
Hoc Committee on Influenza Studies under the
chairmanship of Dr. George E. Burch, to stim-
ulate, review, and make recommendations re-
garding grant requests.

This committee has recommended and the
council has approved 6 research grants, 2 with
supplements, in the prescribed subject area,
committing $70,840.

NIMH Projects

The National Institute of Mental Health has
joined with the Health Emergency Planning
Unit of the Office of the Surgeon General, the
Division of General Health Services of the
Bureau of State Services, and the Army Chemi-
cal Corps in a cooperative study of the impact
of influenza epidemics on community life.

The mental health and health educational
authorities are interested in ascertaining group
behavior, panic reactions, individual and mass
motivations in the face of severe epidemics, and
the capability under these conditions of the
local government and voluntary groups of
adapting their activities to cope effectively with
the situation. The emergency planners want to
determine the special health needs which must
be met during unsuppressed outbreaks of dis-
ease, and the Army Chemical Corps is interested
in ascertaining the levels of disability and
absenteeism at which essential community
services fail.

It is planned to hold periodic interviews with
members of randomized samples of households
in 3 cities of about 50,000 population in Penn-
sylvania and 2 more in North Carolina. Initial
baseline data have already been obtained.
Special contacts will be maintained with com-
munity health personnel, including physicians,
nurses, and pharmacists as well as local health
department representatives. The study will
include similar consideration of transportation,
communication, police and fire protection,
school and industrial absenteeism, industrial
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productivity and costs during epidemic condi-
tions, accident rates and other circumstances
and events reflective of the stresses, failures,
and compensatory counteractions which occur
during epidemics.

The National Institute of Mental Health
has made a grant of $50,000 to a professional
information-collecting agency which is con-
ducting the weekly family interviews. Another
$50,000 has been contributed by the Army
Chemical Corps to help defray the costs of this
research.  Professional skills and services
valued at $35,000 are being supplied by the
Bureau of State Services for the direction, co-
ordination, and analysis of this study.

Study of Vaccination Results

From September 3 to October 26, the Km-
ployee Health Service Branch at the Clinical
Center of the National Institutes of Health of-
fered Asian strain influenza vaccine to em-
ployees of the Institutes desiring vaccination.

Careful individual records have been main-
tained of the manufacturer, lot number, and
concentration of the vaccine administered to
each person. From subsequent reports of reac-
tions, absenteeism, and the occurrence of in-
fluenza-like illness, it is hoped that information
will be obtained on the frequency and severity
of reactions and the relative effectiveness of the
two concentrations of the vaccine in preventing
lost work days due to influenza.

Some 6,000 adults of both sexes are involved,
about 4,000 of whom were vaccinated sub-
cutaneously at the Employvee Health Service
with material containing 200 or 500 CCA units.
The nonvaccinated group is being sampled to
determine the proportion vaccinated outside the
clinical center. If this number is sizable, a
survey will be made to separate the vaccinated
from the nonvaceinated employees.

NINDB Projects

Knowledge of the well-established etiological
role of certain filtrable agents, such as rubella
and salivary gland virus, in congenital defects
and abnormalities, led the National Institute
of Neurological Diseases and Blindness to con-
sider supporting extramural studies to deter-
mine whether or not influenza virus also may
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cause prenatal anomalies, especially of a neuro-
pathic type. On November 16, 1957, a meeting
of advisers was held at the National Institutes
of Health to discuss plans and procedures for
testing this hypothesis.

The group recommended that pregnancies be
followed at large obstetrical services to find out
whether prenatal abnormality rates were sig-
nificantly higher if influenza occurred during
pregnancy, especially in the first trimester. It
was assumed that evidence of prenatal abnor-
mality, including abortion, stillbirth, and fetal
and neonatal malformations and anomalies,
would be provided by the attending obstetri-
clans, pathologists, and pediatricians. It was
concluded that diagnoses of influenza could be
made satisfactorily on the basis of standardized
serologic tests supported by clinical evidence
and certain knowledge that influenza was epi-
demic in the community when the respiratory
illness occurred. The group advised that serum
specimens be obtained from the pregnant
wonien at least at registration or the first pre-
natal visit, at delivery, and, desirably, shortly
after convalescence from any upper respiratory
episode with fever. Conclusions regarding
valid associations of influenza and prenatal
anomalies would be based on carefully con-
trolled statistical correlations.

In order to simplify and expedite supple-
mentary financing for this study, it was agreed
that these observations should be made, as far
as feasible, at the five hospitals where NINDB
cerebral palsy project collaborative studies are
being made. Other institutions may be invited
to cooperate later if additional data are re-
quired. The institute will act as the collecting
and coordinating agency in handling and ana-
lyzing the pooled data.

Support of these studies is expected to be by
contract during the initial phase of the project,
later by research grants if feasible and indi-
cated. Initiating expenses will probably not
exceed $50,000. .\ large proportion of the total
costs will be borne by the cerebral palsy project,
of which these investigations are an integral
part.

Research Committee Contributions

The Public Health Service Influenza Re-
search Committee was established on September
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26, 1957, in response to a recommendation made
to the Surgeon General by the State and Terri-
torial health officers at the special conference on
influenza held August 27-28. The committee
chairman is Dr. Colin M. Macl.eod and there
are 14 members. The purposes of this commit-
tee are («) to review influenza research con-
ducted or supported by the TPublic Health
Service and other Federal organizations, () to
1dentify areas where current research on in-
fluenza is lacking or deficient, and to make rec-
ommendations regarding more adequate cover-
age, and (c¢) to act in a liaison capacity between
influenza research workers in or supported by
the Public Health Service and those in or sup-
ported by other Federal agencies.

At its first meeting, held September 27, 1957,
the committee heard and discussed detailed re-
ports of various representatives of groups en-
gaged in or planning research on influenza in
1957-58.  On the basis of these presentations,
the committee was able to identify areas of sub-
jects in which more work should be under-
taken. These included («) the standardization
of hemagglutination inhibition test reporting
and methods of determining CCA values of
vaccine, (b) assessment of the stability of
Asian influenza vaccines in terms of CCA unit
alues, (¢) animal tests for the antigenicity of
these vaccines, (/) the efficacy of intracutaneous
-accination, (e) data concerning bacterial com-
plications, especially staphylococeal, (f) clini-
al management of influenza patients with
complicating infections or conditions, (g)
controlled studies of .\sian strain vaccination
in patients with chronic pulmonary and cardiac
diseases, (&) possible use of attenuated live
virus influenza vaccines, (7) effectiveness of
available vaccines in protecting against natural
infection with Asian influenza virus, and ()
problems of vaccinating children against this
strain of influenza.

The committee recommended that (&) the
Public Health Service make adequate funds
available as soon as possible to collaborating,
nongovernmental laboratories for utilizing
their resources in a collaborative study on epi-
demic influenza on a nationwide basis, () the
National Institute of Allergy and Infectious
Diseases use remaining reserved influenza re-
search grant funds for studying staphylococcal

Vol. 73, No. 2, February 1958

complications of influenza, and (¢) the Com-
municable Disease Center supply on request in-
formation concerning laboratories in the
United States willing and able to provide ret-
erence staphylococcal typing service.

A Subcommittee on Therapy and Manage-
ment of Asian Influenza and Its Complications
was formed with Dr. George E. Burch as chair-
man. This was co-sponsored by the American
Medical Association through its Committee on
Influenza. A meeting of the subcommittee was
held in New Orleans on October 29, 1957. The
extent and pattern of the epidemic and of as-
sociated mortality was reviewed. Information
was presented and discussed concerning the
more common clinical manifestations and seri-
ous complications. The following recommen-
dations were made and transmitted to the PPub-
lic Health Service Committee on Influenza
Research:

1. High-risk influenza patients—that is,
those with chronic cardiac or pulmonary dis-
ease, persons over 60, and pregnant women—
should receive prompt and adequate therapy
at the first sign of influenza.

2. Grants should be stimulated for con-
trolled studies to evaluate in high-risk patients
the prophylactic administration of antibiotics
(erythromyein and chloramphenicol advo-
cated) or other chemotherapeutic agents to pre-
vent complicating bacterial pneumonia.

3. An ad hoc committee should be ap-
pointed on pneumonia and deaths associated
with Asian influenza to establish standard
clinical, microbiological, and pathological cri-
teria  for determining influenza association,
etiology of pneumonia, and cause of death, and
to compile the results of applying these criteria
during the current epidemic year.

4. Numerous small clinical studies should
be made of the pathological physiology, course,
and management of Asian influenza.

5. Serious consideration and long-term sup-
port should be given to research on the acute
infections in people of middle age or over,
studies being made to determine physiological
and biochemical alterations to be derived there-
from.

The committee emphasized need for thor-
ough and early diagnostic procedures, particu-
Iarly chest X-rays, in persons presenting pro-
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longed and complicated courses following

influenza.
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films

“For the Nation’s Health”

16-mm. filmograph, color, sound, 15

minutes. 1957.

Audience: Personnel in the health, medi-
cal, and allied professions, dents,
parents, teachers, counselors, civic
groups, and the general public.

This Public Health Service orien-
tation film presents a panoramic
view of the activities of the princi-
pal health agency of the Federal
Government. Combining photo-
graphs and motion picture film, it
shows the growth of the Public
Health Service from its inception in
1798, with limited care of sick and
stranded merchant seamen, to its
farflung programs today in hospital
and medical care, in medical and
biological research, and in public
health.

Physicians, nurses, dentists, sani-
tary engineers, pharmacists, veteri-
narians, and a host of other skilled
specialists are shown at work at
home and abroad.

In Public Health Service hospitals
and clinics, in well-equipped labora-
tories, on Indian reservations and
other field assignments, and on Coast
Guard duty, the range and variety
of the work of the Public Health
Service rarely fails to arouse inter-
est.

Public Health Service personnel
have been notified that the film is
available to them, principally for
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tissue culture. Science 126: 358-359, Aug. 23,

(2) Bell, J. A., Ward, T. G., Kapikian, A. Z., Shelokov,
A. I, Reichelderfer, T. E., and Heubner, R. J.:
Artificially induced Asian influenza in vacci-

training and orientation purposes,
through the Communicable Disease
Center, Public Health Service, 50
7th Street NE., Atlanta 5, Ga.

Others interested and Service per-
sonnel also may order the film on a
short-term loan from the Surgeon
General, Public Health Service (P),
Washington 25, D. C. The filmo-
graph may be purchased from By-
ron, Inc., 1226 Wisconsin Avenue,
Washington 7, D. C. Cost of the
print, $62.07, includes reel can, ship-
ping case, and service charge.

Backsiphonage and Cross
Connections: An Introduction

35-mm. filmstrip, color, sound, 11 min-
vtes, 75 frames, 1957.

Audience: Sanitarian trainees and other
public health personnel, including food
handlers, and custodial and dining car
personnel.

Many plumbing systems suffer
from defects in design and installa-
tion. Backsiphonage and cross con-
nections, two such defects, are both
potential sources of waterborne dis-
ease epidemics.

This series of graphics, cleared for
television, illustrates the significance
to public health of backisphonage
and cross connections, tells how to
identify the basic causes, and shows
the methods of prevention. It sur-
veys the major situation in which
the two defects occur.

This filmstrip may be obtained
on loan from the Communicable Dis-
ease Center, Public Health Service,
50 7th Street NE.,, Atlanta 5, Ga., or

nated and unvaccinated volunteers.
165: 1366-1377, Nov. 16, 1957.

J.A. M A,

by purchase from United World
Films, Inc,, 1445 Park Avenue, New
York 29, N. Y.

Public Health Problems
In Mass Evacuation

16-mm. film, black and white, sound, 13
minutes, 462 feet. 1957.

Audience: Civil defense trainees in all
phases of public health, schools, PTA
groups, civic club members, and tele-
vision viewers.

Mass feeding of evacuvees poses serious
public health problems

This motion picture showing public
health problems attending the mass
evacuation of an urban population
emphasizes the magnitude of such
problems as mass feeding, water
supply, medical care, waste and
sewage disposal, consequent disease
outbreaks. Its objective is the mo-
tivation of discussion rather than
the solving of problems.

This film may be obtained on loan
from the Communicable Disease
Center, Public Health Service, 50
7th Street NE., Atlanta 5, Ga., or
by purchase from United World
Films, Inc., 1445 Park Avenue, New
York 29, N. Y.
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